Pneumatosis intestinalis (PI) has been described as an incidental finding in domestic animals and humans where it is associated with human immunodeficiency virus infection among other comorbidities. This report describes emphysematous changes consistent with PI in a simian immunodeficiency virus (SIV)-infected rhesus macaque (Macaca mulatta).
| CASE REPORT
(range 362-1762) unpublished data from CNPRC) and was positive for cytomegalovirus. While on study, the animal experienced few episodes of intermittent diarrhea and decreased appetite and was treated with antimicrobials, probiotics, and fiber supplementation.
Although the animal appeared to be clinically stable, it died unexpectedly overnight due to complications from left ventricular hypertrophic cardiomyopathy.
Gross lesions observed during necropsy, included the expansion of the parietal peritoneum of the ventral abdominal wall and to a lesser extent the mesentery by numerous clear, gas-filled bullae, ~1-3 mm in diameter (emphysema). Similarly, the walls of the cecum and colon were segmentally disrupted and expanded by numerous ~0. intralesional histiocytes and multinucleated giant cells ( Figure 2E ).
Giemsa, Gram, acid-fast, and GMS stains were negative for intralesional pathogenic organisms.
| DISCUSSION
Pneumatosis intestinalis (PI) is defined as the presence of gas expanding the bowel wall. 3 It is an uncommon diagnosis in human and veterinary medicine and to our knowledge has never been reported in a rhesus macaque. PI is referred to by many different names, including pneumatosis cystoides intestinalis, and intestinal emphysema. 3 In domestic animals, PI is considered uncommon but it is described as an incidental lesion in intestines of hogs at time of slaughter. 4 While also considered rare in humans, PI is sporadically identified as an incidental finding during diagnostic imaging and primarily affects the small and large intestines depending on the underlying etiology. 3, 5 The prevalence of PI within the human population is difficult to establish due to asymptomatic and subclinical cases. 3 When apparent, symptoms of PI may include diarrhea, melena, abdominal distension, and varying degrees of abdominal pain. 5 There are numerous reports of PI, in patients with
Human Immunodeficiency Virus (HIV), Acquired Immunodeficiency
Syndrome (AIDS), as well as immunodeficiency -associated gastrointestinal opportunistic infections. 6 Occasionally, ruptured emphysematous bullae can result in pneumoperitoneum and pneumoretroperitoneum, without septic peritonitis. 5 PI is rarely fatal, with the exception of cases of ischemic colitis, where intestinal contents leak from the devitalized intestine resulting in a septic abdomen. 6, 7 Pneumatosis intestinalis can be classified as primary (idiopathic) without any obvious cause or secondary to a wide variety of conditions. 8 Secondary PI is associated with numerous disease processes, including necrotizing enterocolitis, gastrointestinal obstruction, collagen vascular disorders, and immunosuppression either due to immunosuppressive therapy or infection with HIV or AIDS-associated enterocolitides. 3 PI is further classified into 4 pathogenic categories denoting the underlying pathogenesis: (i) Bowel necrosis, (ii) mucosal disruption, (iii) increased mucosal permeability, and (iv) pulmonary disease. 3, 6 PI resulting from increased mucosal permeability has been associated with organ transplantation, steroid and chemotherapeutic administration, and patients with immunodeficiency disease. 3 Lymphoid depletion results in the shrinkage and collapse of Peyer's patches leading to a subsequent loss of structural integrity and increased mucosal permeability. 6, 9 Increased mucosal permeability allows for the translocation and extension of gas through the affected segment of intestine resulting in gas-filled spaces expanding depleted Peyer's patches. 6, 9 In cases with concurrent HIV or AIDS infection, the translocation of gas may occur via lymphoid depletion or increased mucosal permeability arising from opportunistic infections. 3 This case represents secondary PI associated with increased mucosal permeability resulting from lymphoid depletion and or widespread cryptosporidiosis, both secondary to this animal's SIV-associated immunodeficiency.
Gross lesions in humans recognized endoscopically are described as polypoid or variably raised mucosal folds. 
